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PORTABLE SHOE, BOOT AND GARMENT DRYING SYSTEM 

CROSS REFERENCE TO RELATED APPLICATION 
[0001] There are no related applications. 

TECHNICAL FIELD 

[0002] This invention generally pertains to a portable shoe, boot and garment drying 
system for insertion into a shoe or a boot, including an apparatus and a method. 

BACKGROUND OF THE INVENTION 

[0003] There has long been a recognized need to dry garments, shoes and boots, 
and various devices and methods have been used. For instance dryers such as those 
disclosed in U.S. Patent No.'s 3,417,482 and 6,216,359 (which are hereby incorporated 
herein by this reference), have been employed for drying. 

[0004] Prior "portable" boot and shoe dryers known to the Applicants have merely 
provided a cylindrical or other shaped heater for placement in the lower portion of the boot 
or shoe, typically resting on the inside sole portion of the shoe. It is believed that these 
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prior art heaters do not provide sufficient air flow to remove the desired moisture or vapor 
from the interior of the shoe or boot. 

[0005] It is therefore an object of some embodiments or aspects of this invention to 
provide an improved portable garment, boot or shoe dryer. 

[0006] It is also an object of this invention to provide a portable boot and shoe dryer 
which induces sufficient airflow to provide adequate drying characteristics. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0007] Preferred embodiments of the invention are described below with reference 
to the following accompanying drawings: 



[0008] Figure 1 is a front prospective view of one embodiment of the invention 

in a folded, compact or traveling configuration; 
[0009] Figure 2 is a rear prospective view of one embodiment of the invention 

in a folded, compact or traveling configuration; 
[0010] Figure 3 is a side elevation view of one embodiment of this invention 

positioned within an exemplary boot, and schematically 

illustrating air flow; 

[001 1 ] Figure 4 is a side elevation view of another embodiment of the invention 

only wherein the lower surface of the lower framework is 
configured at an angle to further induce airflow of the heated 
air in the desired direction; 

[0012] Figure 5 is a top view of the embodiment of the invention illustrated in 

Figure 1 ; 

[0013] Figure 6 is a front perspective view of the embodiment of the invention 

illustrated in Figure 1, in an opened position; 

[0014] Figure 7 is a rear perspective view of the embodiment of the invention 

illustrated in Figure 6; 
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[001 5] Figure 8 is a top view of the interior of the upper or lower framework of 

an embodiment of the invention; 

[0016] Figure 9 is a side elevation view of another embodiment or 

configuration of this invention positioned within an exemplary 
boot, and schematically illustrating airflow; 

[0017] Figure 10 is section 10-10 from Figure 9; and 

[0018] Figure 11 is a side elevation view of yet another embodiment of this 

invention positioned within the upper cavity of an exemplary 
boot, and combined with a more traditional heater. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0019] Many of the fastening, connection, manufacturing and other means and 
components utilized in this invention are widely known and used in the field of the invention 
described, and their exact nature or type is not necessary for an understanding and use 
of the invention by a person skilled in the art or science; therefore, they will not be 
discussed in significant detail. Furthermore, the various components shown or described 
herein for any specific application of this invention can be varied or altered as anticipated 
by this invention and the practice of a specific application or embodiment of any element 
may already be widely known or used in the art or by persons skilled in the art or science; 
therefore, each will not be discussed in significant detail. 

[0020] The terms "a", "an", and "the" as used in the claims herein are used in 
conformance with long-standing claim drafting practice and not in a limiting way. Unless 
specifically set forth herein, the terms "a", "an", and "the" are not limited to one of such 
elements, but instead mean "at least one". 

[0021] It will be appreciated by those of ordinary skill in the art that although a more 
traditionally sized and proportioned boot is shown in the figures, that this invention may be 
utilized to dry boots with varying heights of the upper portion of the boot, shoes and other 
garments of different proportions, with no one in particular being required to practice this 
invention. For instance the upper can be greatly shortened to accommodate the size of 
the garment, shoe or boot being dried. 
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[0022] For purposes of this invention, a boot or shoe has an internal cavity with a 
lower portion where the foot is typically positioned during wear, and an upper cavity portion, 
where an ankle and/or shin may be positioned. The upper cavity portion is typically in an 
upright configuration or generally vertical, but it need not be. 

[0023] While the preferred embodiment illustrated in the Figures only shows airflow 
channels or passageways on one side, a first side, of both the upper cavity framework and 
the lower framework, the invention contemplates that the invention will be located in the 
garment, shoe or boot such that an airflow gap is present between the second side of both 
the upper cavity framework and the lower framework, to allow intake or cooler air to flow 
thereby. Although it is not necessary in all embodiments of the invention, a spacer may 
be utilized between either or both of the upper and lower framework and the interior cavity 
wall of the garment, shoe or boot, to assure a sufficient air gap to allow inflow. 
[0024] Some embodiments of this invention contemplate a temperature gradient or 
difference between the first side and the second side of the upper cavity framework and/or 
the lower framework, and there may be numerous ways to accomplish or achieve the 
temperature gradient. A few examples are: heat shields such as reflectors; insulation 
between the heater and the second or cooler side, which may include an air gap or some 
form of insulation material; a greater spacing or distance from the heater to the second 
side versus the first side; or others, with no one in particular being required to practice the 
invention. 

[0025] Those of ordinary skill in the art will also appreciate that any one of a number 
of different heaters or heating elements, and configurations thereof, may be used in 
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different aspects or embodiments of this invention, with no one in particular being required 
to practice the invention. For instance, a resistance coil wire such as Nichrom (which is 
approximately sixty percent nickel), drawing approximately one-half of an amp, may be 
utilized. 

[0026] It will also be appreciated by those of ordinary skill in the art that any one of 
a number of power sources may be utilized, such as an AC adapter transformer, batteries, 
or other source of heat such as the sun, to provide the source of additional heat to the exit 
airflow surface. Heat sinks, solar receivers, black surfaces for placement in the sun, and 
others are also contemplated. 

[0027] . Figure 1 is a front perspective view of one embodiment of the invention 
illustrating a dryer 100 with first side 101 with heated surface 101a and spacers or exit 
airflow passageway walls 1 02, which may provide two sides to an exit airflow passageway 
1 05 for this upper cavity framework. Alternatively, the exit airflow passageway walls 1 02 
may merely provide the spacing to assure there is sufficient distance between the inside 
surface of the boot or shoe and the heated surface (or in the case of the second side 108 
which is not heated, the second surface). Figure 1 also illustrates lower framework 103 
with spacers or exit airflow passageway walls 104, which provide for an air channel or air 
passageway 110 beneath the lower framework 1 03 and between the lower framework 1 03 
and the inside bottom of the shoe or boot. The lower framework would be positioned in the 
lower cavity portion of a shoe or boot and the upper cavity framework would be positioned 
in the upper or more upright cavity of a shoe or boot, as shown in later figures, and is 
intended as an exit passageway. 
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[0028] Figure 1 further illustrates second side 1 08 to the upper cavity framework and 
air gap 106 between one portion of the upper cavity framework and a second portion, the 
air gap 106 providing some insulation. Surface 112 may (but need not) include a heat 
shield or reflective surface to resist heat to the second side of the upper cavity framework 
to provide a better temperature differential between the first side 101 of the upper cavity 
framework and the second side 1 08 of the upper cavity framework, as described more fully 
below. While a temperature differential in some embodiments of this invention is 
approximately ten degrees, there is no particular differential required to practice this 
invention. 

[0029] A heat shield 113 may additionally be inserted between a heating element 
(shown in a later Figure) positioned within the upper cavity framework and the second side 
108 of the upper cavity framework to provide additional insulation and heat shielding 
functionality to further a temperature differential between a first side 101 and a second 
side 108 of the upper cavity framework in this embodiment of the invention. While the 
same may be utilized in the lower framework as shown for the upper cavity framework, it 
is not believed to be as effective due to the generally horizontal orientation of the lower 
framework and the tendency of heat to rise. 

[0030] In some embodiments of the invention, an approximate eight degree 
Fahrenheit to twelve degree Fahrenheit temperature differential between the heated 
surface 101 a on the first side 101 of the upper cavity framework and the cooler surface on 
the second side 1 08 of the upper cavity framework may be utilized. It will be appreciated 
by those of ordinary skill in the art that there are numerous ways to achieve such a 
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temperature differential between the two sides of the upper cavity framework and these 
components, individually or in combination, and others, may be used in order to achieve 
this temperature differential with no one in particular being required to practice all 
embodiments of this invention. 

[0031] Embodiments of this invention further provide exit airflow passageway walls 
on either or both of an upper framework and/or a lower framework. The exit airflow 
passageway walls may be formed by the heated surface and one or more walls, and 
preferably utilizing the interior wall of the boot or object being dried as one or more of the 
exit airflow passageway walls, all within the contemplation of this invention; It will also be 
appreciated that a spacer (as shown in Figures 9 & 10) may be utilized as an exit airflow 
passageway wall, which may partially or wholly partition the exit airflow passageway into 
two or more sections or passageways, within the contemplation of this invention. 
[0032] It will also be appreciated and understood by those of ordinary skill in fhe art 
that the term "airflow passageway" refers to a predetermined, designated or planned area 
through which air can flow. The air flow channel does not need to be surrounded on all 
sides and there may even be gaps between the sides of the upper cavity framework and 
the sides of the boots where air may escape. However, for purposes of this invention, the 
area where the exit flow (for example) may occur is still an air channel for purposes of this 
invention. 

[0033] Those of ordinary skill in the art will also appreciate that the term heated 
surface is a surface to which heat is provided directly or indirectly by any known means, 
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so long as an approximate desired temperature is reached, whether by conduction, 
convection, electrical resistance, a combination of types, or any other means. 
[0034] Figure 2 is a rear prospective view of the embodiment of the invention 
illustrated in Figure 1, showing first side 101 of the upper cavity framework, with heated 
surface 101a and spacers or exit airflow passageway walls 102 providing an exit airflow 
passageway 105 in the upper cavity framework for the flow of heated air upward and out 
of the shoe or boot being dried. The hinge 1 1 1 provides a mechanism by which the upper 
cavity framework may be rotated or pivoted relative to the lower framework, with the 
position shown in Figure 2 being the travel or contracted position (which may be preferred 
in some of the embodiments of this invention for compactness and ease of transporting the 
invention). 

[0035] Figure 2 also illustrates a first side 1 03 of the lower framework, exit airflow 
passageway walls 1 04 which combined with the lower framework 1 03 provide sides to the 
lower framework air passageway 110. 

[0036] Figure 2 further illustrates spacers 1 07 creating an air gap 1 06 between heat 
shield 113 and the second side 108 of the upper cavity framework. As further discussed 
elsewhere herein, it is desired to obtain a higher temperature on the heated surface than 
on the opposed second side of the framework, and there are multiple ways to accomplish 
this, such as by providing heat insulation between the heater and the second side, or at 
least more materials and objects that insulate (or shield) than between the heater and the 
heated surface. It will also be appreciated that the heater and the heated surface may be 
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integral or one in the same. A temperature differential will assist in creating desired airflow 
through the garment, shoe or boot to be dried. 

[0037] Figure 3 is a side view of one embodiment of this invention placed within an 
exemplary boot. Figure 3 shows a boot with a lower boot portion 126, an upper boot 
portion 127, a boot sole 125 and a boot wall 124. 

[0038] Electrical transformer 1 20 may be utilized to facilitate providing the electrical 
current to the invention, preferably transforming the AC power received into a twelve volt 
source of electricity or power for use by the one or more electrical resistence heaters that 
may be utilized by this invention. Although electrical resistence is the source of heat and 
a transformer 120 is configured for insertion into a typical electrical outlet;. any one of a 
number of sources of energy and/or heat may be utilized within the contemplation of this 
invention, with no one in particular being required to practice it. Electrical power 
transformer 120 has electrical conductors 121 and 122 operatively attached thereto to 
provide the necessary current for operation of the boot dryer shown in Figure 3, with 
adapter or coupler 123 being insertable into a receiver or electrical coupler to operatively 
attach the conductor 121 to the upper cavity framework 151 . Such electrical connections 
and the like are well known. 

[0039] Figure 3 illustrates upper cavity framework 151 generally upright in the upper 
portion 127 of the boot, and lower framework 150 generally horizontally oriented in the 
lower portion 126 of the boot. It will be noted that the lower framework exit airflow 
passageway walls 104 may be configured such that they orient the lower surface of the 
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lower framework at an angle as shown more fully in Figure 4, to better facilitate or promote 
the upward flow of heated air as shown by arrows 131. 

[0040] Figure 3 illustrates an airflow pattern showing inlet airflow 1 30 and exit airflow 
131. Upper inlet air passageway 160 and lower inlet air passageway 161 are shown and 
provide a passageway through which the inlet air is intended to flow and induced to flow. 
After passing through the toe portion of the boot the air flows toward its intended exit, the 
exit airflow 131 is shown in the airflow channels and passageways beneath the lower 
framework 150 and behind the upper cavity framework 151 . 

[0041] By creating a heat differential between a first surface (not shown in Figure 
3) of the upper cavity framework 151, and a second surface 141 of the upper cavity 
framework 1 51 , it is intended that the higher temperature surface on the first side of upper 
cavity framework 151 impart heat 140 into the airflow 131 and thereby causing or further 
promoting or causing the warmer or heated air to rise. Heat 1 39 is also imparted into the 
exit airflow 1 31 in the lower framework 1 50 and provides air with a higher buoyancy which 
will be provided an airflow channel or passageway and further facilitate the rising of the air. 
As the heated or warmer exit airflow 131 exits the boot, that is intended to and believed to 
induce inlet airflow 130 of cooler air. It is believed that if a mere heater is inserted in the 
upper and/or lower portion of the boot and an air passageway is not provided and/or a 
temperature differential is not provided, sufficient airflow will not be achieved to result in 
the level of drying desired. 
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[0042] It will be appreciated by those of ordinary skill in the art that within the scope 
and operation of this invention, there may be additional or other airflows, eddies, variant 
airflow, or air currents which may not all be consistent with the airflow shown in Figure 3. 
[0043] Figure 3 further illustrates components labeled in prior figures and they will 
not therefore be identified and discussed in detail here. 

[0044] Figure 4 is a side elevation view of another embodiment of the invention, 
similar to the embodiment illustrated in Figure 1 , only wherein the bottom surface of lower 
framework 103 is oriented or sloped at angle 97, to facilitate exit airflow from that area 
upward as shown in Figure 3. Distance 98 is less than distance 99 on the exit airflow 
passageway walls 104, thereby creating angle 97. Although not required to practice this 
invention, the configuration of the lower surface of lower cavity framework 150 may be 
utilized in embodiments of the invention. 

[0045] Figure 4 further shows upper cavity framework 151 , lower cavity framework 
150/air gap 106 in upper cavity framework with spacers 107 in air gap 106. Exit airflow 
passageway walls102 and heat shield 113 are also shown, with air gap surface 112 and 
second side 1 08 of upper cavity framework 151. The lower framework illustrated includes 
lower framework exit airflow passageway walls104 and first side 103. Heat shield 113 
may be any one of a number of different types, such as a metallic shield, a reflective or 
other, all of which are well known. 

[0046] Figure 5 is a top view of the embodiment of the invention illustrated in Figure 
1, showing heated surface 101a on first side 101, exit airflow passageway 105, lower 
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framework air passageway 1 10 bordered by lower framework exit airflow passageway walls 
104. The exit airflow passageway 105 is bordered by exit airflow passageway walls 102. 
[0047] Figure 6 is a front prospective view of the embodiment of the invention 
illustrated in Figure 1 in a typical open position as it would be unfolded or expanded, for 
instance in a boot application. Figure 6 shows upper cavity framework 151, pivotally 
attached to lower framework 1 50 by hinge 111. Figure 6 further illustrates lower framework 
exit airflow passageway walls 1 04 forming a portion of the air passageway 110. Figure 6 
also shows second side surface 141 of upper cavity framework 151, which would be the 
cooler side of the temperature differential. For purposes of this invention, although the 
term upper cavity framework is utilized, the same framework may be utilized as a lower 
cavity framework, alone or in combination with the same or a differently configured upper 
cavity framework. 

[0048] In an embodiment of the invention, the temperature of second side surface 
141 may preferably be in the eighty to eighty-five degrees Fahrenheit temperature range, 
while the temperature on the heated surface 101a (shown in prior figures) of upper cavity 
framework 1 51 may approximately be in the ninety-five to ninety-eight degrees Fahrenheit 
temperature range. The temperature range may also vary based on numerous conditions, 
such as boot cavity configuration, size, ambient temperature, and others, creating 
variations in the application and operating characteristics of this invention. In one 
embodiment of the invention, the resistant heater provided with an upper cavity framework 
151 would be an approximate four watt heater and the heater in the lower framework 150 
would be an approximate six watt heater. The approximate temperature reached as a 
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result of the heater in the lower framework 150 is approximately ninety-five degrees 
Fahrenheit. It is preferable that the lower side and lower side surface of the lower 
framework operate at a higher temperature (although not necessary), but it is believed to 
be more important that there be a temperature differential between the upper cavity 
framework surfaces. 

[0049] Figure 7 is a rear perspective view of the embodiment of the invention 
illustrated in Figure 6, illustrating upper cavity framework 151, pivotally attached to lower 
framework 150 by hinge 111. Figure 7 further illustrates lower framework exit airflow 
passageway walls 104 forming a portion of the air passageway 110. Figure 7 shows exit 
airflow passageway 105 bordered by exit airflow passageway walls 102 at a first side of 
upper cavity framework 151. 

[0050] Figure 8 is a top view of the interior of the upper or lower framework of an 
embodiment of the invention, labeled as the lower cavity framework for purposes of 
labeling component, keeping in mind it could be either. Figure 8 illustrates lower cavity 
framework 1 50, lower cavity interior 1 50a, exit airflow passageway walls 1 04, hinge 11 1 , 
and conductor 200 which provides the electricity for resistance heater 201 . 
[0051] Figure 9 is a side elevation view of another embodiment or configuration of 
this invention positioned within an exemplary boot (boot sole 210 and boot body 21 1), and 
schematically illustrating airflow in the boot. Figure 9 illustrates electrical conductor 218, 
unitary framework 212, which may be provided for the lower cavity of an object to be dried, 
for an upper cavity, and/or both cavities. Unitary framework 212 includes upper spacer 
214, lower spacer 215 assuring a sufficient air passageway for the drying airflow 217 
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through the boot. Framework 212 includes fins 21 3 which divide or substantially divide the 
exit airflow passageway from the inlet airflow passageway. The unitary framework 212 
may be rigid and shaped to sufficiently fit into the desired boot configuration (as one 
example), or it may be flexible or semi-flexible to adjust and conform to the cavity in which 
it is being utilized, all within the contemplation of this invention. 

[0052] Figure 10 is section 10-10 from Figure 9, illustrating unitary framework 212, 
fins 213, spacers 214 and 215 and body 21 6. The interior of the body would include heater 
219 configured, located and/or insulated to provide more heat to the exit airflow side of the 
boot cavity, for the reasons set forth elsewhere herein. An insulator 220 may be provided 
to assist in creating a temperature differential between surfaces if desired for a particular 
embodiment of the invention. 

[0053] Figure 1 1 is a side elevation view of yet another embodiment of this invention 
positioned within the upper cavity of an exemplary boot, and combined with a more 
traditional heater 230. Figure 11 shows upper framework 151, heater 230 and electrical 
conductor 231 between the upper framework 151 and the lower heater 230. This shows 
one application or embodiment of the invention with just an upper cavity framework in place 
with a lower source of heat, but is not a preferred utilization of the invention. 
[0054] As will be appreciated by those of reasonable skill in the art, there are 
numerous embodiments to this invention, and variations of elements and components 
which may be used, all within the scope of this invention. 

[0055] It will also be appreciated by those of ordinary skill in the art that this 
invention contemplates general air passageways which may be sealed or nearly sealed 
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from one another, the inlet airflow passageway from the exit airflow passageway for 
example, or passageways which are open to one another (meaning air can flow from one 
to another even though one is primarily for inlet air and one for exit, outlet or heated air), 
all within the contemplation of the invention. 

[0056] One embodiment of this invention, for example, is a dryer for insertion into 
a cavity in a garment, boot or shoe, the dryer comprising: a framework configured for 
insertion into a cavity of one of a garment, boot and shoe; a framework heated surface at 
a first side of the framework, the heated surface forming at least one side of an exit airflow 
passageway formed by the framework; and a framework heater operatively attached to the 
framework.; 

[0057] There are numerous additional or alternative embodiments to that stated in 
the preceding paragraph, such as for dryers: further wherein the framework is a lower 
cavity framework and is configured for insertion into a lower cavity; further wherein the 
framework is an upper cavity framework and is configured for insertion into an upper cavity 
(which may further comprise a lower framework configured for insertion into a lower cavity 
of the object to be dried, the lower framework including a lower framework heater; or 
further wherein the upper cavity framework is pivotally attached to the lower framework); 
wherein the framework heater is a coiled resistance heater; wherein the exit airflow 
passageway is open to an inlet air passageway; wherein the lower framework forming at 
least one side to a lower framework airflow passageway; wherein the framework includes 
a second side with a second side surface, and further wherein the heated surface on the 
first side achieves a higher temperature than the second side surface (wherein the heated 
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surface on the first side achieves a higher temperature by at least six degrees Fahrenheit 
than a temperature of the second side surface, or at least eight degrees Fahrenheit. 
[0058] In another embodiment of the invention, a dryer is provided for insertion into 
a cavity in a garment, boot or shoe to be dried, the dryer comprising: an upper cavity 
framework configured for insertion into an upper cavity of an object to be dried, the upper 
cavity framework including a first side, a second side and an upper cavity framework 
heater; wherein the first side of the upper cavity framework is heated to a temperature 
greater than the second side of the upper cavity framework; and further wherein the heated 
surface forms at least one side of an exit airflow passageway in the upper cavity of the 
object to be dried; an upper cavity framework heater operatively attached to the upper 
cavity framework; and a lower framework configured for insertion into a lower cavity of the 
object to be dried. 

[0059] In further embodiments to the preceding paragraph, a dryer may further be 
provided: wherein the lower framework includes a lower framework heater; which further 
comprises a heat shield mounted within the upper cavity framework between the upper 
cavity framework heater and the second side of the upper cavity framework; which further 
comprises an air gap within the upper cavity framework between the upper cavity 
framework heater and the second side of the upper cavity framework; which further 
comprises an air gap within the upper cavity framework between the heat shield and the 
second side of the upper cavity framework; and/or which further comprises an air gap 
within the upper cavity framework between the upper cavity framework heater and the 
second side of the upper cavity framework. 



18 



[0060] In another embodiment of the invention, a dryer for insertion into a cavity in 
a garment, boot or shoe to be dried, the dryer comprising: an upper cavity framework 
configured for insertion into an upper cavity of an object to be dried; an upper cavity 
framework exit airflow passageway including a heated surface attached to a first side of 
the upper cavity framework, the heated surface forming at least one side of the exit airflow 
passageway; an upper cavity framework heater operatively attached to the upper cavity 
framework such that the upper cavity framework heater provides heat to the heated surface 
of the upper cavity framework; and a lower framework configured for insertion into a lower 
cavity of the object to be dried, the lower framework including an exit airflow passageway 
which includes a heated surface at a first side of the lower framework, the heated surface 
forming at least one side of the lower framework exit airflow passageway; and a lower 
framework heater. 

[0061] In yet another embodiment of the invention, a dryer is provided for insertion 
into a cavity in a garment, boot or shoe, the dryer comprising: a framework configured for 
insertion into a cavity of one of a garment, boot and shoe, including a first surface and an 
opposing second surface; and a heater attached to the framework and configured to 
provide heat to the first surface to achieve a first surface temperature which is higher than 
a temperature of the second surface. 

[0062] In further embodiments to that disclosed in the preceding paragraph, a dryer 
may be provided: further wherein the first surface defines part of an exit airflow 
passageway for heated airflow exiting the cavity of the garment, boot or shoe; and/or 
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further comprising at least one passageway wall attached to the framework to provide an 
exit airflow passageway. 

[0063] In another embodiment of the invention, a method for drying a cavity in a 
garment, boot or shoe is disclosed, comprising: providing a dryer framework configured 
for insertion into a cavity of one of a garment, boot and shoe; and heating a first surface 
of the dryer framework to a temperature higher than a second and opposing surface of the 
dryer framework, thereby creating a temperature differential across the dryer framework. 
This method may, but need not, further be defined wherein the temperature differential 
creates a drying airflow through the cavity of the garment, boot or shoe; and/or further 
comprising providing the first surface and one or more passageway walls on the dryer 
framework as at least part of an airflow passageway for air to exit the cavity. 
[0064] In compliance with the statute, the invention has been described in language 
more or less specific as to structural and methodical features. It is to be understood, 
however, that the invention is not limited to the specific features shown and described, 
since the means herein disclosed comprise preferred forms of putting the invention into 
effect. The invention is, therefore, claimed in any of its forms or modifications within the 
proper scope of the appended claims appropriately interpreted in accordance with the 
doctrine of equivalents. 
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